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(57) mm 

HME 1 1 , ME2 1H ty^-OBLlS: 
>KMElltt % a>hD-J^>CLl^r;h'7 

2 111 t'7 h7^f>BL l*itf=3>hD— JU^-f > 

c l 2 o * c*a» tBim-r « c t 

ME 2 1 SriBS'Jco K7>vX^T rll, T r 2 1 
ttfntf , l ^ y -fcMKz>BBHU;: 2 iot^SEIT 
^■^>« /^Uxl//>hMEl 1, ME21£#iI<2h 



C11.C21 



BL1 





f6 



Tr11 



Tr21 




Xl/>> hi. 

±tem 1 &&UW,2<»*±*)3Z\s *y hCD|H){cEB$ 
ft, C^bWS 1 *3ct^2 0)y^:'jXU^> hCOtS$g 

±tS?»5 2CO*^>jXU*> Mc»LT±EJS 1 <D*^>) 
XU*> htttS»«JCfiB$tl. ±I5?g205^t >jx 

u ^ > h cD^^g^A«/:«6(cffl ^ 3 wmsften 

-<B»l©**UxU*>K<DEttfllW*tt*fflTfc* 
co?f§ 1 cosstii h7>->*x^<h. 

±EJIS2©.**iJxU;t>Mctt»Saft. ;og2©> 

^uxu* > hrotsft«ffi£S!*ffi-rfc«&a>8i2CD&ai 
h 5 ^ t £ £ 6 K^trc i ^^mi-r-sig^j® l 

§B»COf2«2£B. 
SI. 

[sa*^4] ±gemi comatBiaj^-f ±1231143 
#*r£fts c: t *»»fr*»*JB 1 £tu l 3 ©i>rn 

a*ICE«©E«8B. 
EMLT*WE**l>S:E1M6BT*oT. 

a^y-fcMi. &«tth>*;u&£3H^-5-n-?ft*r 

TSUI 1 *5 cfctffg 2 CO^^E 'J x > h ^±fBS«±|c 

1 & «fc V* 2 CO * ^ "J x U .* > h Qffl £3 r> TES $ 
ft. -tte^l*3«tZ/S2CO^^E'JXU^>h{c^-r-5>f2 

fT^ffiJICfg^lJLZifilacO^^: «J-fe;HC*5^T±g2gS 1 CO 

<t«s^<W€:aoTEB3n, ±H2S?1 1 co*^B 'JXU* 
tr^rs] icE^ij l rzm&o * ^ >j -t ;uc*5^t±esi 2 <o 
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£teK*t<B'J£a^TEB;*ft. ±iem2co^^Eijxu^ 
> l-cofetf.«ffi$:S#8SA^>i:«ocom3comffit9ij!)n7'f 

Bt>fcEttttB. 

[IS#3i6] fcjUEU-fcJUi. ±iemi *>«kcJCSg2co.* 

2co^^.jxi/^>K coietg«ffi *R*aiTfca<B5e 1 
njjftiz&Pi Ltzm&o** u -tenets*. <E>nfe±te3? 

1 «t£ffih7>->-X*lc#aic«*£$tt;tgSi C09-K 

2 h 5 > S>* * fctttt* ttfcJB 2 CD -7 - K 

[18*35 8] ft*^iJ-fc;H4. ±ESBi#.fct«e2<D* 
^•Jxu*> Mc&aizJ&f^ft. dftecofgi^cfctjc 

a k 5 > x ^ co y - h ic * a i = $ n ft •? - k ^ < 

So 

*icfc 2 co ^ t 'J x u ^ > h coffitgm^co0?tiico/t jo 

m 5 l 8 co^-rnAMcieacoifitSKs. 

[If^lO] ±IB^2co^^EiJxU^>h±jc, 
*3©«aEWJD5-f >t^T. 5*6>lC$g3CO**:UX 

±tem 3 co^c =e ij x > h \zn LT±tem 2 co^^e u 

XI^^> httiS^fflUlC, CC0^3C0^^'JXU^> h 
COtetft««S:S#^A^fe40com4 C0mSit9lSD5-r >^ 

-rn^tctaKcoietiss. 

[^^cof¥jffl;4KW] 
C0 0 0 1 ] 

[^^cojg-r-SK^^S] cco^^ti.-^ffitt h>^^ 

[0 0 0 2] 

[ft#cofitffi] 3ifiatth>^ng^ JR ^. (MTJ Magnetic 
Tunnel Junction) (4. -*fco$SHattttJf <!;. dti^co 
Klzft^ta/t&nni/fco h>^;ng^g (y^S^-g/j; 
£*) 5Wl,Tl^. -«co5Sfi8tt^@p B 1lcmffii&9]Ja-r 
^t, K>*^*6^Stci4h>^^moS^ijgn*. dco 
h>^;um«i«. -«co^fi8tt^cofis^^-^> 
TfrOitSlza^tttO. -^co^ffi!tt«:®cofi8^- 




te&m&mm-?* b>*)\,mmit, pj&fisttttmc&tt 

«^>^ t'>»t»:^ei!Sro«<!:OftlrJ.t^J-r-5). figgi 

vxnvtmmmit. -ftn&mftftmoy-xtzimT*: 

SOAX^-T^jgT^-r-5ifB05c4^li. TMR (Tu 
nnel MagnetoResistance) Sh&tlf littTl>-5„ 
CO 0 0 3] &SH4#® coffin- Hi. fl-ggSS^ 

MR AM (Magnetic Random Access Memory)) 

8e««fig^^T-^-5. MRAM|-*3l,iTJi. ii^OD^ 

•f ^^RAM&t'tten&o. E*rt«ti«*aj-r 

[0 0 0 4] 09IC. MRAMW^^rU-fe;KC«l^f,n 
J^t'JIM> r-CDffiit^^-T. *^'JXU*>hM 
Ett. -*f©5*«tt#»i 1.12 (fctttf. CoFe^ 

ii 3m^afih>^nj^f i ot. c©h 

*UTtttt&nfcK3i«tt**l 4 (ttxtf. MnFe*> 
) t. d©K&6Btt#;i 1 4»c««LTS»*e> 
*lfcT«««l 5 (fcteAf*. Ti/Pdji>Sfc*. ) t. 

mucD&mftKm i i Ktt«LTStt&n&±8MMi i 

6 (fc&Atf. Pd/Ti -5. ) tStLTH5. 
[0 0 0 5] ±TcDfgffil 5, 1 6 &!){;: ®EE SrEfJflDL*: 

»i. -»©3«att#Jii l. i 2<Dm%^-^> bvw 
#»i 4ttna«jnc«t6r»c«*«>^rrtn6«»-r«tt 

3$fi8ttfl:g i *2 ©{Bg^-^ > hro^r6]iinSE® 
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[0 0 0 6] mi Oli. @9©^t MXl^* > hMES- 

Bfffi0T£*. ^^'J-k^iSlRfflroMOS h7>vX^ 
Trffly-MW-KJOWLtftUTHS. COM 
OS h7>y^^TrfflHl/-f>l;ll y— K l 7/j:£* 
^^LT^^:'JXU/>KME(7)Tgf5mSl 5d<«ii££ 
-€-LT. **:'JXU.*> KMEC7)±g6Sa l 
6tt. H5-f >BLIC««$tiT 

[0 0 0 7] h7-f >BLi7-K7< >WLilJ 

9-K70WLtffrl:. 3>hD-j^>CU« 
Kit6<lTlr»*. COa>hD-;U7<>CLIi. 
•JXU^>hME l=#R+#fc«#*BMinT**&lllc 
®«S*lTl>*. ^^r'JXU^>hME0Dtf 
>m 1 2 > htffc&mteft® 1 4 lC«fc-D 

T. 0 1 0©*|^j*|;H)6StlT^*<t<RS-r*. *U 
T. 7'J-«1 1 ffl8Ht-,l>h4Hi 0O«|4««i 

hMEC7U-Bl 1 ftiffilCtt, f7hM>BL*J; 

Kli. 7'J-IlloBHt-» htti h' 7 h7-f> 
BLd^O5fi8#?II<toT01 OCDiffiSWSr^^oDTj^.g 

TBI 0W&75-[6iro73S:§lt^. Z\tH~>OtHZ& 0 , 7 
•J-Sl l <a«Bm*:-*>Hi. *[6]#ro*i:Sl^e. *S 

[0 0 0 8] «8^S75tttCcfcoT. 7y-»n©«a 
«lt$nSCD-C. SE807IJ-B1 lWfiS^-^> 
7'J-®1 i cttf>Sl 2twaiit-^> 

tf. roj w«sg<t^n$ns. ) ^s^ix«6fec<tir 

[0 0 0 9] fllffilftfflBCtt. 7-F7-f >WLIcmJE 
^WiDLT. ^*'JiM>hMEl:»«4nfcMOS 

-f >BLIc*JE«:aWlir*ti'bC. >fUiM>i, 

*f) T&sn-ftitf. cro^t 'jiu^>hMEi:t$ 
iisnTtr^-Mx-^ ( r i j zttte roj ) 




[0 0 10] rro«fc^!CLT. b' v h^-f >BL*5«fctf 
d> hn-^H >C L(cijitn*lEiS«(S]^*i e j;iy:^:# 

WLT. r o j £7cli r i j CDXfiatiSIS£fBteLjt9. 
(OMR AMOTfg^W«fi!tS-Sl^T-5Zi«i)W«m@K0T' 

•5. ff^[S](CfSa?iJ$nAc^ ; t l J-tr-/l/C 1 1. CI 2. ; 
C2 1, C2 2roh7>y^^Trll 7— 

Li, wl 2«n?n*»LT*o. 5U^riaii:E5ij$ 

nfc^t'J-b^C 11. C21 ;C12. C 2 2IJ. 

nfnt'7(-7-f>BLi, BL2ic*a»manT^ 

-5. 
[0 0 1 1 ] 

[»9§a*#»UJ:5iT*IHI] ±JEOJ:54MRAM 
h^-T >BL*3. : tDCa> hD-;U7-f >C L 
EtK7>vX^Tri^t5y-Kl7<t, n> 

>77^«IT*5. LfcA^T. SEttTfi. MRA 
[0 0 12] yj-mi 1 itf>fl 2i:li. 

tt h >*^te£*^£/fH>*:gBtIS£e£fjiflt-r* :tT 

cicofE^<D^2coge«j(s. #eraisrogBit 

[0 0 13] 

[^Sr«?^T^^*W#g43<t^B^K.^^] _hgecD 
3#}*mi&-rz>rzit>C)iS*minme>&W\Z. ££ 

(i) ±ic«g$nxjBfi)c$n. h>*;Mg^i 
=f- do) ^^n^-*nwr-5^ii5«k^2<D^^ ux 

U-*> h (ME 1 l", ME 2 1 ; ME 1 1 a, ME 1 1 
b ; ME l, ME 2) <h. xfBSg 1 ;fcJ;tf$fS 2 (D^U 
xu^ohcD^lcES^h. rti^ro^i iij:u:S2<D 

vmmwm^^ > <bli, bl 3 ) <t. ±tB3§i<D* 

^ UXU7t>h|c^LT±ie^2CD^^ UiM> h£ 
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Ll. CLla. CLa) £. ±1235 2ro^tUxu> 

ffissn. ±iem2oy ; Euxu^> h©oit^A« 

^«6ICfflt,»btX-5>^3 wmSgEHJIin^-f > (CL2. CL 
lb, CLb) i^^trc<h$:#m < !:^-i5tffitth>^ 

W*:a6KfBL>-:t><0T£>£. Z<Dm\ZH^xm 

[0014] ±&&m&b>*)i,m&m?iz, -m<d& 
& : £—*>i'te—j3faiz&&t<ti2>. z<D&m&ttmiz 

hf>S£J:tfn-S. cn»C^UT. {tiJ7?<93iifi&tt#j§GD 

OBfc^/t&fcfiSftsn-sa^ **$?e&iBtg7&*}gj5£$n 

[0 0 15] ZW&WCIZ. Sffi (fctAtf^igttg 
g$*u £«3U 2 tf> * u x ;*> h© 

p-hicki i (Dnmrnta^-f >^sasn5. ^©si®t 

DSBJtin^-f >H. mi*5i^2©^^uxu^>ho5 

tmmn<DwwLz.<Dtz#>tz&m\zm ^zz. t^T^^. 

'JXU^> hWS^fflUlCti. m2CO«iSEnSa^-<> 7 4{iB 
S$tl. S2ffl^€iJll/^>M;||ai /Ti 311©* 
; E'Jxuy>h©S»fi!{Ctt. mioniMWM5'f>tf 
iBS^n-5. 

[ o o i 6 ] % i ~M5 3 wmffiEnsn^'f >\znffi&Wtia 

T. mi*3«t^2©aiiKEPS05'f >lril«ncmfiSS:« 

^©gj^SrffA^. C©£^m2©mSgEn*07'f 
tt«WS^Mi2©*^ UIU^> hcoJB«WS^##s 

tayOizmvtt.&i&zmifeTzzttz&Q* 3§2w* 




[0 0 17] Ctf><£?lCLT, SS±lCM^^tl^20 
tjHB*EttT * C &*«T* ^>o M#9t 2 EUS^JSWi. 

; euii//> Koga«««sst^ai-rfc«><o* i (Dmth 

b^yzsTs? (Tr 1 1) ±ES52<Z)*^:UXU'j* 
^KttttSn. rc0S52O^^E'JXU^> h<Z>E18« 
*B«:R*a5T;fc#og§2(0RUj h7>yX^ (T r 2 

[0 0 18] :fl)««i;«tftii 3Si*J:tfSB2(B**: 
Uxu/>h cz>£tttil9B«<3B l *5 ilX* 2 coSEtb h 5 > 
^^Sr^LTSfiA^tt^ttSSns. dtlfciO. 1 -d 
»<O^^EU-t;UOi6#ffi«rt(Cftl e-y hO>flHB*Ett 

[0 0 1 9] M#*3E«<B589!te, ±ESgl*5<t!/S 
.m-rfcfi&OSEtiB h^>>?** (Tr 1 1, T r) ££6 

iz^tsctz&mt-rzmxm i BttoEttSEBTfe 

> h<0E***tt#»<0«iH h7>^^6*LTH* 
ttJ£n*<fc3lC&-3Tl><&<0T. 1 O(0^^r«J-b;l/{C2 

-t LT* *l*3cktf*2tf>*^&UxU*>h£#fi 

[0020] fcaru si^^2^^uxi/^>h 

§8^-/>K^W?frT, |g2<p*^E«J 
xu* > FK45Wi«« i E-^> h4>ftgft<EWTT& 
SBl (D^tUxi/^> Mc^ttfcH^E:-* 

[0 0 2 1 ] ^1^^2^^'Jll/^>h« 
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isjflEKfc*. IfSjR^3 05E^(a«/££%M£i±T. 3 ffi 
[0 0 2 2] a#«4Ett®X9H2, ±E*1CD««B1 

fin^-r>^, ±Egi^«ttfS2^)^ ; &'jxi//>KD 

1 ttn L 3 cot>m;WcE«OEte£ST**. C 
fll«0>RtBB»l;:fc, fBl45«fcaCjg2 0)^^EU 

xu>t>hWT*wan**^, E«SK(7>gie«j«« 

[0 0 2 3] COctittMJSEtt, fctAH JBl*J:tf 

— »ffl«a>«JS) S:^ 1 C0««t93JP7<>iZi8«T*tt 
fetC, S 1 ^cttflB 2 (O^^E 'J X I/ / > KOffi* CDfIS 

Sg2om8ft9iSn^-r >12. *i^tyi^ 

>K«)±Effi*o«aa)ifi»ic, stt*a^aiaftdti 

SB 2 y xu^ > H©±Ei3Sfl!)taa)i6ff 

[0024] jb i (Dm^m^-i >*<*«<ottta 
wm^-i >&m2<D**:yx.u*> bfrziom&Butuz 

S 1 ^^20/ ; EUXl/>> h<Z>raiC;fc^T±Effil 
[0 0 2 5] a*9l 5 BOtoftHtt. «»«<oy^EU-t: 

;u€:Sfi±tcv h u ^^EWUT«j«anfcE«siK-r 
feor, &>HEU-fe;u2, &m&b>*)\,»&tt&t 
n-fnfir-r**i *5j;^2©y^E»jxu^> k*±e 

^cfctf*2<B*^'JxU*> h<&ra*iioTEBSft^ 

±e»i ^5«tr/»2<z)^qBUxu^> ncwrsEts* 

E»l W : EUxl//> hC»LT±ieS2^)/^ijx 




^T±tBSil2£>*^'JxU*> M;»LT±KSBl 
;* * 'J X I/ ^ > h 0>8Btgtff$8 ZtzftO'm 3 

©miffinptti 7 -r > <h £ str c <t <t -r &«att h > 

[0 0 2 6] Z<Df£BJHzJ:t\tf. »J -fe;b£. fg 1 *S 
cktfifS 2 <£>;< q& 'J x \y * > h ^StSICSH&TJifijClfiH 

t | jxi/^>n;fnfnM5n. ±jesb i &£zfm 
2ff)^tui^>h <a?etgfe$g £ si* a -r^ com 1 

&<fctfff5 2CDHaih7>:xX*£;*£,icil!;L. fT^(6](c 

b 7 > .X IC (c mm 3 *l£ m 1 CD 9 - K 7 -f > 
(wli) <h. ff^rSjicg^JL^^saw^^E 'j-t;nc(I 
a e nfc Jbtasg 2 0 siai h ^ > y x * ic &® ic $ n 

fc5l2KC7- F7-f > (W L 2 ) (fc££«DK$trC<fc* 
[0 0 2 7] CC9«ii$(- £9, ^ U -t;ucD?»S 1 

JC2 0OT^tU-fe;U$ : ffig-r-5C:i^-C : €?-5. 3f@W± 

*©phe 'Jxu^>h^sffi±(-| S ^-rn(f. 3 si-, 51 
1 *5«k &m 2 (Dmta h ? >vx * «. ±ieff ^tsjiz 

[0 0 2 8] dCOffifiJclCktl^. ■m\&±Z$.'m2<F>jft& 

v 7 > * a* -7 - k 7 -f > ic » o t -rnxiejnj s nx 
"7- >o?i€rEL^sir/«co. Ets 

^E'J-fe;ni. ±te?gi*3«fco:sg2ro^^'jxu^> He 

ICliS*. 5ftfc±ERiti h 5 >iSX?V>¥- h iz#mizt& 
M$nfc-7-h'7-f > (WLI) ZZZlZ^tSZtZtt 

[0 0 2 9] CWlSfittCckO. mi43«t^2ro^^u 

'Jli. 3(H«±w^qE'jxu-^> h£tj; 1 :fcJ;tf?g2CD 
> * 'J X V * > h £ £ (c«@-r * C £ IC «t o 

I§*^9IB®ro5E?qii. ±12^1 rom«t^E|J*n7 
-T>A*. ±SBSl*J«fcr/S2 03^^:'JXU'^> HDEtS 

^o)m.ih(Dftebizpim$n^iiy h^of^ci 
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[0 0 3 0] COTWSElCctO. iS?RlS4W|go^cD^^ < i: 
I8;fcJ® 1 0 E©CD?E9!ia. ± 
IB^2ro^t'JxU^>h±|r. ±ie?B3 0D«uitEni!JU7 
■^>^T. £ 6(Z3I3C0^ ; E'JXU^> h (ME 
3) 3*1X43 9. ±IB|g3«>^ Uxpy > Mc 

«Lx±tem2ro^^ 'JXU^> H<hliS«<B!llC. Z.CO 
SB 3 <D ^ q& ij x U ^ > h WIBtgif ^^S^ Z>fztb<D 

f&4<Dw.iM.3VjQ5'r > (BLb) *<saite.nTt>-5cit 
z&mt-tzsmm 1^19 »^-rn^icgB®wgetg 

[0 0 3 1 ] Z:0>&mz£tUZ. Sfi±IC3(@CD^^ 'J 

««lfia^$e»lCiBi«)^C<hAST#^„ |g30D^^E'JX 
l^^> MCWT^if^roSiili. Sg2C7)^^r>JXU'^> 
h<h*^-r^c:<hlc^S?g3<Dmiift«1flD7-r &4 

!CckoTiIfi£T-i*-5. m4<Dmm?fltia7-1 ^1*3 

$n^mfiitiCcfco^$n-saif^, m 1 1331203 

[0 0 3 2] 

<&*.#El®S:#BSLTi¥a3ICSl^-r-5„ lilt Z\(D& 
tt42I©^t'Jt^Cll, C 2 1 *«SStiTlr» 

[0033] m^wicii. 1 ±icii. >c^>j 

-fe;UC 1 lC0Ac»i)<DMOS h 7 >y'X5'T r 1 l*5«tr/ 
^^U-t^C 2 1 CDfcS&OMOS h7>y7^Tr 2 1 
L-^SIC^StiTti-S. MOSh7>y^^ 
T r 1 1 . T r 2 1 .0 i OTffiffilcSifi/j:75 

(6]lC»oT5UlC^fTlcM(^fc'7— K7-f >WL 1 . W 
L2£/«£LTl>-5. ¥^#Sffil ©±7JICI3. 'J 

u-)\,v1 >CL l 7-h , 7-f>WLl, WL2£ 

7< >cl i cd±75ic. $e>lc®K*e^3^&^i$^ 

T. ^t'Jt^Cl l, C 2 l CDfc*05^^iJXU^> 
KM E I l . ME 2 l ^S*3T^j5)t$nT^-5. 
T. ^^'JXUpO hME 2 1CD±75IC$6IC. ^rajg 
&K4S:^Tfg20D>hD-A7'f>CL2^ fg 
l3>ho-;^>CLl £¥fTlC3gtfTJEM££tlT 




US. 

[0-034] ^t'JXUX>hMEl 1. ME 2 114. 
±j£»@9IC^3^fc^ ; E'JXU^> hME £mt$<Dm 

*> hME 2 1(1. 0 9coig££:(4±TK$ELTJg6£$ 

-5. ^t'J!U>> hME 11, ME 2 1 W&±gB3Hg 
1 614. Ptm\Z¥y h5-f>BL 1 IIJg&£ttTU5. 
t'7h7-f>BLlll 

5. 7-KH>WLl, WL 2iifi^-rS^f6]lCi9o 

[0 0 3 5] y^E'JXUpOhMEl 1 CDTSB^ 

fig 1514. MH55^LTMOSh7>y7^Trl 

1 lC««$*lTt>*. Sfc. >^:'JXU/.> hME 2 1 
OTgBtgfigl 5 (B 1 »C*5UTJ4±#JlCfig-r-5Cl<tlC 
ft*. ) (4. Jg|£g8 6£::frLT. MOS t>5>y7^T 

r2 1l:«iRSnTU5. £8£gB5f4. u>Y~u-)l? 

-f>cLi<5MP?i;, [5ii;wmM*ffluT}gp£$nzi 

/— K 5 1 i, dwy— h*5 1 ct^'JXU* > hME 

i i m^mm i 5 iKDmztm-rz7?ys 2 <t. y 

— h* 5 1 <h h7>v'X^T r 1 1 (73 h' U-f ><t£Jg8£-t 
5/7^5 3<fc££tr. igg!gB614. 3>hD- 

n-^-f >c l 2 «jB5£s$ic(ff|i;i§m^^fflUTjgBE$n 

fcy-h*6 1<h, tfy h7f>BL 1 OJge£P^flc(Bli;w 
^^SrffltiT^^nTc/- h* 6 2t.D>hC3 — )Uy 

-t>cl i*j«t^y-h*5 1 (DrntfLmizmcmmmzm 

k*>hME2 KOTSB^figl 5ty-H6 1 <hCDP B W 
4T-tg^^nT*50. /-K61iy-K62 

tcD^^y^ye 5T^$nri50. y- h* 6 2 

-h'6 3 t^p B 1^y^^6 6T&3££nT:tet>, y-h* 
6 3 t h?>~J7>9T r 2 1 CD h* U-f ><hCDF«.W:7*7 ^ 

[0 0 3 6] 0 2IC^$nT(r>*<fc-3l::. MOS h^> 
^Trll, Tr2 1li, f -y h 5>-f > B L 1 COS 
aE^|6HCjG-3T&S2nTU-5. t*-y h7-f >BL 1 £ 
C032H€iStt-5^i6IC. pC^ijxU-y > hME 2 1COT 
SCm^l5(4. L^lcJgfiJcSnTU*. f LT. MO 
S h7>vX?Tr 2 1 .hTSBmfill 5t6»«f5fc 
*COSg!gB6l4. h*y h7-f>BL 1 

[0 0 3 7] ¥EU-T7r7ht4. ^SK^UT^M^JIIE 
T$>-5>^', 7-F7-f>WLl, WL 2 CD^I#[hILcD^ 
^tt£%Jtf-2><*:. *0 3l::^-f¥EU'-f hCDUfflrt* 
ff^LU. dCOI3 3 (C^f L"f T"? hT14. /tijil/ 
*>hME2 lcOTSfimfill 5*:L^mzMf$.LT\iv 
Vz>-i >BL 1 €rlHligL^{4glC6l€rair<h<ht>{Z. h 
7>y7?Trll, Tr2 1S3>ho-M<>C 
LI. C L 2 CDMtt^fS] Crftfc*,. 7-K7-f>WL 
1, WL2COi2ffi^f6]) lCj{J^T-r6bT^BELT$) 
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•5. -E-l-T. L ^i^CDTSBtBfig 1 5CD3l£iiiLgBl 5 a 
£teJ§§BB6 £;frLT. MOSt>7>y7^Tr 2 
8SLTU-5. 

[0 0 3 8] 0414. CLOTHMJ&SgcOMRAMCDmSltfl 

*«B£$-UtD^-r-5Ac«e)com^iH]?ssT*«)S. ¥mt*m& 1 
±fci4. -7 h u ^xttic^^coy^'j-t^^iHSsn-s 

CDT&£#. ^COE4fCl4, 4<BCO*.^$nTlri-5. 
fr^rnjlcg^JL/iSSSilcoy ^E'J-tr^C 11. C 1 2 
14. 7-h , 7-l' >WL l*3«fccjCa>hD— ;U^<>CL 
l Sr^LTU-S. f UT, ^tgtJK ll. CI 2 
coyt uxuy > hME l l . ME l 2<D±7JK14, 0 

1 ~0 3(C^Lrc:«iiilC«toT. I»li:<ff^f6]|-S?IJL 
/iit&UcD^'J-fe.'PC 2 1 , C 2 2coy^£>jxU-^> 

hME 2 1. ME 2 2^n^nfgg$nT^-5. rco 

1 ±»c^Sc(Scoy^u-tr;UAiEg$nTt»-5 0 
[0039] RfcttguLfc&fco. y^u-tr;uc 1 1 . 

C2 1I4. tyh7-f>BLl**tt / TMT. CICOf 
7h7-f>BLlC, y ; E'JXU-y>hMEl 1, ME 

2 ia«««anT<r>*. y^yxuy > hME 1 1 14. 

7-h , 7i , >WL l^e»C0ffi^lC«t0WSI$n-2>MOS 

h7>->'X^T r 1 lizmmztiT&o. y^E'JxUy 

> hME 2 1(4, V- h'^-f >WL 2^bCD{f ^ICJ:^ 
TftJiipanSMOS h^>->*X^T r 2 l^R^nTH 

[0 0 4 0] HflHc. /tUtM12, C2 214, h* 
7^7-f >BL2^MLT^T, CCOf-y h^-f >B 
L21C. /t'JlM > hME 1 2. ME22*S, y^E 
UXUy>hMEll. ME 2 lC0«^<i:|^^lc^iS« 
^S^TUS. y^E'JXUy > hME 1 214, "7— h*7 
■f >WL 1 a>&<D«^C«fc OWSnSMOS h7>y 
X^T r 1 2IC«^$nT43t). *^EUXU;*>hME 
2 2 t4. 7-F7<>WL2^f,CO<s^l:«t-3TM»$ 
tt-SMOS h7>y^^T r 2 2 K&jaStlTU-S. 

[0 04 1] >t'Jt;Kll K:*f-r-5§ii®i«=£ittl3H 
-T-5. y^E'J-b^Cl 1 coy^E'Jxi^y > hME 1 ll; 
*5UT. tf>@l 2C75fiag;^:-y> (c*3UT^ 
f6l#T«.S<!:<S«-r-&. -t LT. 7>J-@1 1 CDfiB^ 
-*>h#. e>Sl 2CD18^-y>h<h¥fTft#ag 

crft^*,. Hucfcu-o&isj*. r i j ttsgtxetg-r 
-y>h£t:>/ii 2oiit-> > hts^Tit^sg 

(T&fctb. 01 IC*3UTfe|6]€. roj ^figts^-r 
S. ) 

[0 0 4 2] ST. 01 IC*5UT. fctAt4*l OmAcD 
mffi^f-y h^-f >BL lcoaf6]€?lCBl*D-r-5. $6 

n> ho-;P7-f>CL 1 (CI4. /c<!:A«. 3 0m 
Acomtffi^-. 01 coiffifficos^egtri^^^Tjiajtc^jju 
-T-5. dcoi€?. n> hD-;p^-f>CL 2lci4. SoS 
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ftifi.lllifc:-;/ h7<>BL 1 (hzi> ho-^7-f>CL 

tlbCO^C^^T, /^'Jxl//>hMEl 

[0 0 4 3] m^L&JjfklZ&iT. 7'J-ll 10^ 
SlC&#$tl£rt^. ^^'JXl/^>hMEl l<Dy*) 

[0044] ^^'JXl/^>hME2l 1 
ten, 1 rt*&0>«JM«Hl <Z)*ftSaa*fS] 

D -/U 7^f >CL 1 a*&Jt«W»< IC{4ELTI>*<2 

fz. uy ho- ;u^--f >c L l \ziMtiz>m8itrfBf$ l -$'Z> 

»imi h7-f>BL i fCctojiK^n-s. -tcojfc 

t'JXM>HME2 1 07'J-l 1 1 <B«§^E— 

C0 04 5] *&. wiee^ h^-r >bl 2ictt« 

' 12. C2 2<oiBlifll«*««fkr*c:tii«c^. 
-fe;uci iK»s&tr^#flMB*« r i j 

^ >WL 1 MOS h^>^X^T r 1 1 rt<*jgii 

t-*«flE*«BPln$n*. >WL 2 12, 

MOS h7>y^Tr 2 1 *Jg«ttffiiT*C£**T 
^Sm/£izlg5££tt£ 0 CO«ffiTt7h7<>BLl 
{cm/E$:^nL, ^^'Jt^Cl 10^^E'JXl/^>h 
ME l i KStft* h>^;u^DSco^:/h^ev h^-f >B 

H>*;u«8Kfi*^frttn« r i j o#ffirt<R*ajsn 
fcdtlcfcO* h>*^*8tt«rt^Sttfttf roj ott 

2*Ctt«f«ttaofcfto«ffi**aiftlStltt(r^T» 



[0 0 4 6] ***"J-fc;WlfflJJI« (fc 

r o j ) £S£&trc£iCcfc^Tii/££n£rt> 

«»880)MRAMrcJ:ntf. t'^y h > B L 1 <D±T 
i:-»G)^^'JXl/>>hME 11. ME 2 1 £f£JSL 
TEBT*;:<!:(::.fc0, -»Wt>jxi/^>hME 1 
1. ME2 1C e toTt'7N7^>BLl^m 

5fcLTi><2>. cniicfco, 2-tr;u^o^^:tjxu^> 

KM E 1 1 . ME 2 l&mm&)lZl±)\,ft<Dmm'V&tiL 

©<S#TKlr>MRAM€:*SgT*£chrt<T#*. 

[0 0 4 7] 05ft ^©«?B(D*2<03«6»tt*C*^ 
^MRAMco^^Uir;p«ig^|ft^t-^fc*CD0»W/j: 

cne>cogi5*5ct^ig6«c*3tiT. ±a>coig] 1 j: 
«H2^«$nfcft»ic»«r*as»«ctt. Bmsctw 

mmmm^m^titmuo. c©jb2©*is»88t»4, 

-oco^qE.Uir;uc 1 1 i:2-3Wtuxi/^>hME 
11a, ME 1 1 b*<«»anTtttt&ftT^*. Ctl 
fCctO, d0^2©*Jfi»J8Jc*^-5MRAM«C*5^T 

^TH£ 0 /^'JXU^>hMElla, 1 lbll B 
9^^^UxU^>hME<hB«l^«lig*^rLT^^ 0 
[0 0 4 8] M^Ml^^TIK^i, bftyh 

XUpOhMElla. ME11 b^TBSSl 5H 
^mfemUMOS h7>vX^Tr 1 1 fciftRStiT 
H*. -Tttto*. /t'JXM>KME 1 1 a<BT8B« 
Si 5H ^^SP5€r^UTMOS h^>>?X^T r 1 

ioKw>i:»«snTi^. mmiz. /^ijx^ 

> KME 1 1 bcOTSSm® 1 511 g'J©»ttaB6 S^L 
TMOS h7>y7^Tr 1 1 O K U< > le|gjg?£*lT 

[0 0 4 9] !36{C^anT^^<l:^lc. ±^ffl^^^E 
, JXW>hMEllb©T«t«15-ll L^»\zj» 
*££*IT^T, h^-f >BL 1 *IsliaLfcffia{C§l 

*aanfcsi*aiu«i 5 awn^. 

LSBl 5 art*. »««6«hLTMOS K^>>?X^T 
rll^HKXCSSm^. ^^Uxi/^>h 
ME 1 1 a, ME 1 1 b<D&y*)-m 1 l^^M^E-^ 
>KO^f6]t2, ^^|JXM> hME 1 1 aOT^lCl 
NISIftK 3 Zifr LTSW €>nfc^ 1 <BD > h D -;u^-f 
>CLla<h, t # 7h7<>BLl<i:, ^^Uxi//> 
hME 1 1 b<D±*^«BI6»Bl4S^LTWt6nfc 
m2coz3>hn-;u^<>CL 1 b 




[0 0 5 0] -T&;bt>, aS2c7)z]> hn- j^-OCL 
1 blwffiiffi€:HlttJLTt^j:t^SgT. t'7h7-f>BL 
liDcfc^l<7)3i>hD— 1 alcig3&» 
ii*flft*HlfiD-rntf. UXU^> hME 1 1 a(D7 

g-jii 1 c^iea^-^ > h<3D#ft£»jffli-r£ c: <h^T 
*. /^'jxi/^>hMEi 1 a(: r 0 j Sfcii ri j 

□ -Jl/7^>CL 1 a{C«flgSrHljDLTt^t^ffiT, 
t'7h7<>BL l*«ttfS2^a>hD-j|/7<>C 

E 1 1 b<E>:7>J-Jf 1 1 ©B«t-/> 

[0 0 5 1 ] LfttfoT, /t'JXU^>hMEll 
a . M E 1 1 b CQMlCte, (0,0), (1,0) 

(o, 1) . (1. 1) <D4mmcDm&$:W2&uc£ 

rt*T#£>. fcfc'L. ^^E'JXU/yhMEl 1 a, ME 
1 1 bttftaiCMOS h7/y'X^T r 1 1 IZi&fcZtl 

tut, mnetmmzte* *«yii//>^h>* 
— MET rooj r 0 1 j r 1 1 j <n 3 in&Etfc 

T€5£<hlCfr£. 

.[0 0 5 2] ^tUlM>hMElla, ME lib 

hy^HM/^'JXlz/yhME 1 1 a £ME 1 1 
bt-C&UZ&ZZit&T'ZZ. cntCcto. (0, 

o), (1,0 (o, 1), (1, i) <D4mm<Dm 

ttH -MET rooj rou rioj nu w 
4«<OE«*«J«fctt*. 

[0 0 5 3] 1371*, C^MiCi^MRAMOl 

Tt^. ^^r'J-fe;UC 11, C12, C21, C22 

-^n-?n, ^-^^^<JXU/>hMEl la, 
ME 1 1 b ; ME 1 2 a, ME 1 2 b ; ME 2 1 a, M 
E21b;ME22a, ME2 2b^tL/T0^. Ctl 
b(Z)§-^/^ijxi/^> hM E 11a, ME 1 1 
b;ME12a, ME1 2b ; ME 2 1 a, ME21 
b ; ME 2 2 a, ME2 2blt ^n-^n^jfiKMO S 
h7>y7^Trll, Trl2. Tr21, Tr22 

11. C12(Z)h7>yX^Trll, Tr 12^y- 
Mi, *iBJC7-K5-f>WLl«C««$nT*50, R 
8ll:ff»lRll:BMUTl^^ : EUt^C2 1. C2 2<D 
MOS h7>y'X^Tr2 1, Tr2 2 Of— Mi* & 
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»IC7- K5-f >WL 2 ICttttStlT^S. 
[0 0 5 4] fr#ffllCBWLTl>*** y-fc;i,C 1 1. 
C 2 1 (CKiffiLT, mi<OZ2>bU-)ly^ >CL 1 a 
*5<£tf5S2(7)CL 1 b^9- K^-f >WL 1 £ Wtfl ZB 

j*snT^*. fit, mii;<fT*rpKcaEOTUTi**^ 

* , JtAC2 1. C22ICHS3LT, Sl^>hD- 
JU^OCL 2 a&cfctf^CDrD > h u—)ly^ >CL 
2b^ g 2 C07- K 7< >WL 2 crfrllM^f nt 
n*. **»J-fc;uci 1 tc«T^+9fficogiA^ff o £Z 

\Z\t, h7^>BL 1 *«tlX«l*3«t^SB2 03> 

hD-;U^-f >CL 1 a, CL 1 b (c**LTiB£&«j& 

«'Jt^C2 1. C2 2K:»fcLfcm**fctfiB2<B 
3>ho-J^>CL2a, CL2blC»LTtt, « 

*^T^tUxl//> h ME 1 1 a, MEllbO 

[0 0 5 5] ^^EU-t;UC 1 1 <DiZ»mn&Wi&iti~t £ 
ZIZ\$, 7 — K^-f >WL 1 O^EUt^C 1 1 . CI 
20MOSh7>yX^Trll, Tr 1 2^*i$t 

7^r>wL2Jc^, aai*/EHEPsn$n^i>o fix, 

1 KttJELfct;^ h^-f >BL 1 JCCD^ig^7kSEttim«E 
tBlttrT*. Cincht^fC. tyXyy^ (0*H*T) 

tCcfc-^T, tf y h^>r >bl 1 \zmnz>nm&&#m'r 

[0 0 5 6 ] C^^#lc^ffi$n^>«ffi«{i, ^^ijx 
U^>hMElla. ME11 b K:fctt£fi3^E— * > 

ho)tt*ictfs:i;T3aa (aw8tth>*;n»^*^ 1 o 

n&HCOT, /^Jt;i/C2 1, C2 2T«h7>yX 

*Tr2 1, Tr2 2*««ttil:ft»Sft5. 

T, ^t'Jt^C 1 2l:»«L&ey h7^>BL 2K 

y-t^ci 1 <^Ete««<7)stai»#«c, m<D**Ev±)i,fr 
[0057] wm<om&\$s Grt^v-tjuizmmm vz 

tTLte TOj ) &m€&tSZ.£\Z£.r>Tmj&2tl. 

MiT*^. COS8{Cti. 09CE>*qE:llXU*> 
hMEira^^lS^E0 4 0(D^>E , JXU^> hME 1 , 
ME2, ME3. ME4£, ¥S#Sffi 1 iZftLTUfi 
t<Z^falZiMmLfzffi&fr7f:£tlT\<*Z>* ^tl£><D4~D<D 
/^'JXl//>hMEl-ME4ll ±(D 
MOS h^>^X^T r K#ffl(C«*&$nT^*. 
[0 0 5 8] 40(D/ : &'JXL/^> hME 1 -ME4C 

■e-n-pn roj s&« ru otf&£§#&trc:<h*<T 
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(0 0 0 0) (0 0 0 1 ) (0 
(010 0) (0101) (0 
( 1 0 0 0) ( 1 0 0 1) (1 
(110 0) (110 1) (1 
ZtllZJ: 0 . 1 "^CD^U-feJUClCJEtftf * 

[0 0 5 9] fcCL, 4 00>t"Jxl/>>hMEl- 

^'JXl/^> hME 1 —ME 4<D&mi± b>*)l> 
;*> hME 1 ~ME4<0&h>*;Ui6nfi£» g*T' 1 6 

[0060] titf$.<Dmffliz^>\,*Tmw'?z>£ % #«#g 

filJilCte, 40^^^EUXl/^>hMEl~ME4l: 
ioT**Sft4 1 OOMOS K5>y^^T r 
SftTl^a. CCDMOS h^>^X*T r coy- HI, 
H8(0«BB»CSia/j:*rfi»3jSV-5 , 7- K^-f >WL^i 
^LTl>*. C<DO- K7-f>WL^)±JI:8l coa> 
hn-;U^< >CLaWBlJ6il2^LTM?n 

l©^^UX!/^>hMEl^M$tlTl^ e c^S 
1 <0;HE'JXU*> hME 1 <D±JjlZte. SglCOh'^h 
7-f>BLa ^lt5g2(0^€UxU>> hME 2^ 

auBsn-cn*. ^e>«c sg2<D*q£uxu*>hME 

13, JHBn«BaK9^UT»3^)*^Uxu*>hME 
3/jW$nTl^. CW ; tUXI/>> hME 3<D± 
^ICti, Sg2Wt , 7h7<>BLbS*l / TS4W^ 
'JXM>hME4^IB$tit^fLT, £<OJB 
4©^^yx|/^>hME40±*l;iB«ftBi 0£ 
:frLT<E3cO:3> hn-^7^f>CL c «=>nTl> 

[0 0 6 1 ] Sl&W«3 0):3>hD— ;|,5-f>CL 
a-CLctt. 7-K^<>WL(c¥fTH^JBK$nT^ 
— Sli5«tySg20t , 7h7'f>BLa f BL 

ttTl^S. ^l<7)a>hn-;U^-f >CLati > *^BU 

xu*>hME i <om&m&?L<Dfzi5!>\zmmti* m2 

^>hn-^>CLbll >^>Jxi/^>hME 



l^ME4<BK*ffl©|fttt. #(0 1 68^^^(1:0 

0 10) (0011) 

110) (0 111) 

0 10) (10 11) 

110) (1111) 

2, me 3<Dtmmm<D&mz<Dtzibiz&mizm^*> 

tl. m3<DZ2> ho-^OCL c te, ^t<jxi/^ 

fc, Sl^t'7h7<>BLali, *^EUXU*>hM 
El. ME 2O«B*«*O»«jL*5j:0Ccn6<0^^:U 

tl. m2(D¥y h^-f >BL bte, *^EUxU*>hM 
E3. ME4(DlE*««<©*SiA*J:l/Ctl6<D^^U 

[0 0 6 2] ^^'Jxl/^>|>ME1-ME4^STS8 
SffilSIl ttl-etl, «)M«5. 6, 7, 8Zftl, 
T. h 7 >yX ^ T r K U-f >l:ftli;^$ tlt^ 
-5. Sl-^3 03>hD-il/7^>CLa-CLcl: 

SlW(/$2(Dh'7h7<>BLa, BLbfcHflT 

*Ucttf»20t7h7-f>BLa 1 

e fc^2(^e7h7<>BLa 1 B L b Izmtti-ZtlfzW. 

[0 0 6 3] UXl/^> hME 1 C^t^jSScDf 
iitt. ^10f7h7<>BLa^^iM>h D 

-;u^-r >cl a«c-tn-en»i&ffl(DmatS:H««i-r*c: 

<hiCckoTii^^n^ 0 CC0££, xi>hn— 

CL b«C«iiftSK€:HlUDL&frttltf, *^EUxU*>h 

me207'j-h io««^-^>h©^rfi!i**seftr 

^ : t'JXl//>hME2l:«t-5|f^(0 
•i&tt. h^-f >BLai3ckC5n>hn— ;u 

^>cl bicgiA^comsg^BUDn-r^cicttCckoXif 

£(7)<h£, SlOD>hD-^7^f>CLa 
K CO^fft ^rEPJ[jp Lft *tn « * ^ »J X 1/ * > h M E 

i *««<o»ii*tfi#4c:ttttf^. Sfc. Sg2 

tt. ^^'JxU^>KME3l:»1-^tg^f^ijgc 
[0 0 6 4] ^t'JXl/^>hME 3lC*rr*«IB<0» 

mmzi^xn Tut>*>* ^2^a>ho- 

^7-f>CLb4i)<k^20f7 h7<>BL bKffiffg 
ME307U-I1 l^ffiS^~*>h^^f$]*^a<D 




c izW&ifii&2:ffl)jaLtj.l1tU£. jtt'Jil/^ > hME 

^7-f>BL alCgj&ffiOTfEnft£f$/jnL&ttnt;f. pt^E 
•J X / > h M E 2 {ztff ^tS^OTffii^e c £ C t h 

[0 0 6 5] **:'JXU;*> hME 4(;*fT-5 

tiffSCDgiite. 3l2Wt'-y h7<>BL bi>«fctf55 3£> 

3>hD-^7-r>cLci:«LT. -f-n-e-'nsjifflw 
2on> hD-j^-f >C l b(c«iifflcom^$-EnfiaL 

t'7t-7-f>BLa, BL btj:0«ff*«JgKSn*C 

iot>. W, 1 *3ck^3OTn> hD-jl-7-f >C L a, C 
Lc. £[ <E> C/tCffS 1 2<D\zy h7-f >BL a, 

«<fc#. a> ho-^7-f >CL bicliSiifflODmSge 
EPiDLfcH. CiniCtO. >-t'JXU^> hME 1 , M 
E4ffl&7'J-U 1 (I*5tt^«8^^E-^> h(7)^r6]^ 

C0 0 6 6] CWi^lCdWllig^^ro^^^ffl-r^ 

1 ^^rU-t;KZ 5M~ i eMo^-^ssm^'oJBE^ 

> i izmm.u?5mzmmi,TW} 

tfc»WfSW«t«l$T««S«)i«^MRAM 
[0 0 6 7] C©8W©SM6#aR©ttW4«±©<fc*ig 

a. *m&&WLnzmm.u*fa\zmm2tirz-M<D**: 

>JXU-^> hME 1 1 . ME 2 1 iCi^tfy h5-f > 
BL 1 ##W$tt.*>«fc5l;:ftoT^-5#. -fctO^'J 
XU*>hMEll. ME21 »f B 1(C. n> hD-;u^ 
-f >5:6ilSLT, COJ>ho-^7-f >$^t'jll' 
*>hMEll, ME2 1l;J:oTMn«t7l:LT 
t)«k^. C1©^-&IC(J. ^tUiU^> hME 1 1 <7)T 
A8 ICt 5/ h^-f >£tei£l,. ^t'JIl/^>hME2 1 

J0 0 6 8] ifc, 0 1 W«|fi£(cfc^T. D>hn-;u 
7-f >CL 2W±^(c$^icSijro^^ UiU^> h£6E 
§U - < ^S , i^^ ; €:UXU^>h^#j§<*:SSl±IC|g 
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